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Introduction
Numerous papers have shown that the Swiss franc (CHF) exhibits safe haven characteristics.
For example, RANALDO and SÖDERLIND (2010) find that the CHF is a safe haven currency because it provides a hedge in normal times and a further return during global turmoil.
1 Indeed, Figure 1 provides graphical evidence that between January 2000 and July 2015, the CHF tended to appreciate in real trade-weighted terms during periods of increased uncertainty in European financial markets (shaded columns in the figure). In the figure, periods of increased uncertainty in Europe are defined in the spirit of DE BOCK and DE CARVALHO FILHO (2015) . During these periods, the volatility index of EURO STOXX 50 (VSTOXX) exhibited a steep and sudden increase owing to a rise in risk perception in Europe. [ Figure 1 approximately here]
International financial institutions and the financial press usually mention two possible mechanisms through which safe haven currencies appreciate during turmoil in financial markets: first, global unwinding of carry trade positions in low-yielding currencies; second, increased capital flows to safer political and economic environments. Both mechanisms are believed to create an increased demand for safe haven currencies, which results in appreciation pressure. Indeed, the strong appreciation of the CHF during the global financial and European sovereign debt crises was mainly attributed to higher capital inflows to Switzerland according to international financial institutions. For example, the IMF (2012) states that " [s] afe-haven capital inflows from the euro zone turmoil pushed the exchange rate to new heights last summer, just as slower global economic activity was curtailing export growth." Similarly, the OECD (2011) asserts that " [t] he trade-weighted real exchange rate appreciated to record levels as the 1 Additional papers that confirm the safe haven characteristics of the CHF are HOSSFELD and MACDONALD (2015) , GRISSE and NITSCHKA (2015) , DE BOCK and DE CARVALHO FILHO (2015) , HABIB and STRACCA (2012) , HABIB and STRACCA (2013) , , HOFFMANN and SUTER (2010) , and KUGLER and WEDER (2005), among others.
Swiss franc benefited from capital inflows in the context of turbulence in some euro area debt markets."
Although international financial institutions and the financial press 2 have maintained the view that capital inflows were driving the exchange rate of safe haven currencies during the global turmoil, the academic literature on this topic has been rather sparse. 3 Yet, knowing the drivers of exchange rate movements is essential in order to design the best monetary policy response to a sudden appreciation. This paper aims to contribute to the literature by systematically analyzing the role of capital flows in the movements of a safe haven currency, namely, the CHF.
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The empirical relationship between net capital flows and exchange rates has been studied extensively in the literature. However, these studies have generally focused on developing countries, which have been the major recipients of net capital inflows to finance their current account deficits. Depending on the sample and period, some studies have found that certain types of net capital flows co-move with the exchange rate. However, very few papers have focused on major currencies or gross capital flows. This paper contributes to the existing literature by shedding some light on the link between the movements of a safe haven currency and different types of capital in-and outflows while controlling for global and regional uncertainty in financial markets.
This paper uses quarterly Swiss balance of payments statistics (BOPS) from the SNB for the period 2000: Q1-2015:Q4. 5 In line with the existing literature on the statistical relationship between capital flows and exchange rates, changes in the log real effective exchange rate (REER) of the CHF are regressed sequentially on various capital flow variables. The only 2 See, for example, http://www.ft.com/intl/cms/s/0/b504bd8c-e37c-11e0-8f47-00144feabdc0.html#axzz2bl1jbZiw and http://www.ft.com/intl/cms/s/0/4e1e6178-4695-11e1-89a8-00144feabdc0.html#axzz2eVAsJdzC. 3 and BOTMAN, DE CARVALHO FILHO, and LAM (2013) are two exceptions. 4 Although unwinding of carry trade positions is also mentioned as a possible mechanism for exchange rate movements (see, for example, BRUNNERMEIER, NAGEL, and PEDERSON, 2008) , this hypothesis is notoriously difficult to test because data of carry trade activity across the globe are unavailable (GALATI, HEATH, and MCGUIRE, 2007) . Studies usually control for observable indicators that would potentially affect or be affected by carry trade activity (HOSSFELD and MACDONALD, 2015) . Therefore, this issue as such is outside the scope of this paper and the focus is solely on capital flows. On the other hand, interest rate differential, another possible determinant of the exchange rate considered in this study, may capture the attractiveness of carry trading. 5 This period represents the longest possible sample for Switzerland's quarterly capital flows data at the time of writing this paper.
control variables used in these regressions are three dummy variables that control for the SNB's different exchange rate policies during the sample period, as well as the interaction terms between the capital flow and dummy variables. To test alternative drivers for the exchange rate movements, specifications with other explanatory variables are used. These variables capture market uncertainty, e.g., the VIX and VSTOXX, as well as short-and long-term interest rate differentials. Therefore, the empirical setup resembles a horse race between potential drivers of CHF movements. These simple sequential regressions are in the spirit of the ones employed in BROOKS et al. (2004) , who study the ability of portfolio and foreign direct investment (FDI) flows to track movements in the euro and yen against the dollar.
The empirical analysis shows that the explanatory power of capital flow variables for the movements of the CHF is not always statistically significant-or is economically rather small. This finding indicates that no strong statistical relationship exists between the CHF and contemporaneous capital flows. By contrast, variables that capture market uncertainty are persistently coincident with exchange rate movements. In other words, movements in the exchange rate co-move with global risk perception, but not necessariliy with cross-border investment.
Nevertheless, portfolio investment inflows, and particularly inflows to debt securities, have a statistical relationship with the exchange rate in a shorter sample up to 2009:Q1. A onepercentage-point increase in the equity securities inflow-GDP ratio is coincident with a 0.23 percent increase in the REER of the CHF during that period. However, the economic relevance of the observed relationship is weak in comparison with earlier findings in the literature for other currencies. Furthermore, portfolio investment inflows to Switzerland have historically constituted a very small fraction of total capital inflows. This relationship disappears when the sample is prolonged, even when the analysis controls for different exchange rate regimes implemented by the SNB.
One should be cautious in interpreting these results. First, the analysis does not address the endogeneity problem that contemporaneous and future exchange rates also affect contemporaneous capital flows. It studies only the role of capital flows in explaining the movements of the exchange rate within the same quarter. Second, the analysis cannot reveal a causality relationship between the two variables but merely provides an indication that a comovement of capital flows and exchange rates might be identified. Furthermore, reverse causality may be another issue. Third, as Switzerland is a financial center with deep markets and as cross-border flows can be denominated in foreign currencies, the possibility of a link between capital flows and the CHF may be weakened.
6 Fourth, omitted variable bias cannot be excluded. Indeed, a third factor, for example, future output productivity, which the study cannot control for, may be driving the co-movement of some types of capital flows and the CHF.
This paper is structured as follows: the next section elaborates on the theoretical and empirical linkages between capital flows and exchange rates, while Section 3 explains the data used in the statistical analysis. Section 4 presents the empirical findings, and Section 5 concludes.
Theoretical and Empirical Considerations
What are possible mechanisms through which capital flows affect exchange rates? In a theoretical paper, LARTEY (2008) shows that capital inflows to a small open economy can lead to the appreciation of the real exchange rate, which in turn harms the tradable sector, paving the way for the so-called Dutch Disease. In particular, net capital inflows to finance a current account deficit allow expenditure to exceed income, which generates excess domestic demand for nontradables and leads to a resource allocation from the tradable sector to the nontradable sector (resource movement effect). As a result, the relative price of nontradables increases (a spending effect), and the exchange rate appreciates in real terms.
Thus far, the empirical literature on exchange rates and capital flows has focused on testing this theory with data from developing countries, which have been the major recipients of net capital inflows to finance their current account deficits. Findings from different papers seem to depend on the samples considered and the countries' macroeconomic environments. For example, a higher level of financial development is found to attenuate the appreciation of the exchange rate owing to capital inflows (SABOROWSKI, 2009) . Furthermore, the exchange rate policy is found to be a further factor affecting the statistical link between capital flows and the exchange rate (COMBES et al., 2012) .
Overall, the literature to date does not offer a definitive answer regarding the relationship between exchange rates and capital flows, and it mainly focuses on net capital flows and developing countries. However, a few papers have shifted the focus to major currencies; for example, BROOKS et al. (2004) 
Data
Data on Switzerland's capital flows are taken from the SNB's BOPS and are based on the BPM6 accounting standard. 13 They are on a quarterly basis, and they cover the period from 2000:Q1
to 2015:Q4. 14 The types of capital flows analyzed in this study include gross capital flows and private capital flows, 15 as well as their major components and subcomponents. In particular, the following capital flow variables are used in the analysis: direct investment, and its subcomponents equity capital, reinvested earnings, and debt instrument flows; portfolio investment, and its subcomponents debt securities and equity securities; other investment, and its subcomponents bank lending and other sectors lending; reserve assets, and its subcomponent foreign currency investment; and derivatives. Table A1 in Appendix A provides the definitions for these capital flow variables. The empirical analysis uses data on both in-and outflows and net flows.
The REER and nominal effective exchange rate (NEER) of the CHF are taken from the Bank for International Settlements (BIS). They are both broad indices, and the REER is weighted by the consumer price index. The empirical analysis uses average values of these two variables in each quarter. Four different variables are used to capture information on interest rate differentials. First, the long-term interest rate differential between the US and Switzerland is calculated as the yield spread between 10-year US federal government securities and Swiss Confederation 10-year bonds. Second, the long-term interest rate differential between the euro area and Switzerland is calculated as the yield spread between euro area 10-year government bonds and Swiss
Confederation 10-year bonds, where euro area yields are weighted averages of national government bond yields and where the weights are the nominal outstanding amounts of the government bonds of the respective countries. Two short-term interest rate differential variables are calculated using money market rates in the same manner as explained above.
Two indicators are used in the empirical analysis to capture risk aversion. First, the Chicago Board of Option Exchange's volatility index (VIX) is used to control for global risk aversion.
Second, the VSTOXX is used to control for risk aversion in European financial markets. The VIX is the option-implied expected volatility of the S&P500 index. Thus, it captures the risk aversion and uncertainty in US financial markets, and it is considered to be a proxy for uncertainty in global financial markets. According to the carry trade literature, carry trade flows tend to increase when the VIX is low and tend to collapse when the VIX spikes. Furthermore, recent papers, such as FORBES and WARNOCK (2012) and BRUNO and SHIN (2013) , find that fluctuations in global risk factors-measured, for example, by the VIX-are associated with fluctuations in capital flows. 16 Additionally, the European volatility index, VSTOXX, captures the risk aversion and uncertainty in European financial markets. Figure 1 suggests that the CHF has tended to appreciate when the VSTOXX exhibits a sudden and steep increase.
Further details on the variables used can be found in Table A2 in Appendix A. NEER do not have a unit root cannot be rejected. 17 Therefore, the model specification in the next subsection will include differences rather than levels of the exchange rate as the dependent variable. By contrast, all capital flow variables (denoted as ratios to quarterly GDP) are stationary according to the unit root tests. The financial market uncertainty variables, VIX and VSTOXX also do not have a unit root. However, the unit root hypotheses cannot be rejected for three of the four interest rate differential variables.
Empirical Findings

Unit Root Tests
[ Table 1 approximately here]
Bivariate Results: REER
The model specification used in this section is in the spirit of BROOKS et al. (2004), who analyze whether net portfolio and FDI inflows to the US from the euro area and Japan can track movements of the euro and yen against the dollar in bivariate specifications. However, data on bilateral capital flows are not available for Switzerland. Therefore, aggregate capital flows over all countries and the REER of the CHF are used in the specification in this paper. In some robustness tests, the NEER is used instead of the REER. Furthermore, all capital flow variables are normalized by quarterly GDP, and both gross and net flows are used as explanatory variables. These two features make the current study's methodology different from that in
BROOKS et al. (2004).
The relative importance of different types of capital flows in explaining the movements of the CHF are assessed using separate statistical models. In particular, the first-order difference in the log REER is regressed sequentially on various types of capital flows as well as other possible determinants of the exchange rate, such as interest rate differentials and uncertainty in global and regional financial markets. In brief, these bivariate regressions resemble a horse race among the possible determinants of the exchange rate where some are traditional variables used in the literature and others are alternative explanations for exchange rate movements, such as capital flows and uncertainty in financial markets. The estimation method employed is ordinary least squares. The findings are robust to the use of the Newey-West estimator, which corrects for heteroskedasticity and autocorrelation in the error terms.
In line with the literature, the short-and long-term interest rate differentials between the CHF and the euro and between the CHF and the US dollar are used in the empirical analysis. These variables capture the attractiveness of the CHF as a funding currency owing to the Uncovered Interest Rate Parity (UIP) gap.
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To estimate the statistical link between uncertainty in financial markets and CHF movements, two other explanatory variables are considered in the bivariate analysis, namely, the Chicago Board of Option Exchange's VIX and the European volatility index, VSTOXX. These two variables are inspired by Figure 1 . variables. Overall, the R-squares are rather small as it would be expected when the dependent variable is changes in the exchange rate in a bivariate regression model.
[ Table 2 approximately here]
The table shows that the VIX, VSTOXX and short-term interest rate differential between the US dollar and the CHF have some explanatory power in explaining CHF movements. For example, a one-percentage-point increase in the VIX is coincident with a 0.07 percent appreciation of the CHF. By contrast, the coefficients for the interest rate differentials are all negative as expected, but in three out of four cases, they are statistically insignificant. Thus, interest rate differentials do not appear to be statistically significant in explaining the movements of the CHF in a bivariate regression during this sample period. The insignificance of the coefficients may be due to the extremely low and stable interest rate environment after the financial crisis. Zero lower bound may be another factor to consider.
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Regarding the link between capital flows and the CHF, the coefficients of the capital inflow variables are expected to be positive, and the coefficients of the outflow and net flow variables 18 Other variables could be included in the empirical setup; however, in the literature, there are no theoretical models or empirical results that pinpoint all the explanatory variables. Moreover, often, empirical models do not support the implications of theoretical models. For example, MANCINI GRIFFOLI et al. (2015) study the determinants of bilateral real exchange rates of the CHF in a panel setting and find that relative productivity cannot explain the movements of the CHF, which contradicts the Balassa-Samuelson effect. 19 Multivariate regressions or other sample periods can, of course, reverse this finding. However, the result is robust to using real interest rate differentials instead of nominal interest rate differentials as an explanatory variable.
are expected to be negative. That is, an increase in inflows to Switzerland would be coincident with an appreciation of the CHF, whereas an increase in outflows from Switzerland would be coincident with a depreciation of the CHF. Similarly, an increase in net flows is expected to be coincident with a depreciation of the CHF, because positive net flow values indicate net outflows by definition. Table 2 shows that none of the inflow variables except other sectors lending has a statistically significant coefficient. Furthermore, the estimated coefficient of other sectors lending is negative, which is counterintuitive. Overall, capital inflows to Switzerland do not appear to be coincident with CHF appreciation.
However, some capital outflow variables exhibit a statistically significant coefficient with the expected negative sign. In particular, outflows of private capital, debt instruments, other investment, and bank lending are coincident with CHF depreciations. For example, a onepercentage-point increase in the private capital outflow-GDP ratio is associated with a 0.012 percent depreciation of the CHF in real trade-weighted terms. However, in contrast to the prior results, the coefficients of reserve asset outflows and foreign currency investment outflows are positive and statistically significant. This result can be explained by the special features of the sample period, and it may merely be due to reverse causality. Namely, between 2009:Q2 and 2010:Q2 and between 2011:Q3 and 2014:Q4, the SNB heavily intervened in foreign exchange markets with the aim of halting (and reversing) the appreciation of the CHF amid the European sovereign debt crises. At the end of both episodes, however, the exchange rate was allowed to float freely and appreciated significantly. Therefore, a robustness check with a shorter sample period excluding these intervention periods is warranted for these two coefficients in particular.
Next, the coefficients of net capital outflow variables are considered. Table 2 Since the sample period includes the times when the CHF was not freely floating, Table 3 presents a robustness check of the results in Table 2 with a shorter sample from 2000:Q1 to 2009:Q1 only, the period before the SNB started intervening in the foreign exchange markets.
20
A few interesting observations can be made. First, the regression fit of the bivariate models substantially improves when the independent variable is the interest rate differential between the US and Switzerland or market uncertainty. The interest rate differential between the euro area and Switzerland remains statistically insignificant. Moreover, the statistical significance and economic relevance are significantly improved for these variables.
[ Table 3 approximately here] Furthermore, interaction terms between the dummy variables and the various types of capital flows are considered to capture any nonlinearity between capital flows and exchange rates that arose during these periods with different exchange rate regimes. Table 4 summarizes the results for the whole sample period when the dummy variables are included in the specification. In comparison with that in Table 2 , the fit of the regressions is significantly higher in Table 4 . However, controlling for the exchange rate regime for the longperiod sample does not lead to results similar to those obtained for the short-period sample. 22 In fact, the SNB started to intervene in mid-March 2009 and stopped its interventions in mid-June 2010. Because of the quarterly nature of the capital flow data, however, the dummies here are chosen not to match the end of quarter situation but rather to indicate whether there were interventions in the exchange rate markets for the majority of the quarter. As the financial flow variables indicate the flows during the whole quarter, this approach is in line with the spirit of the statistical analysis. Therefore, Dummy1 takes the value 0 in 2009:Q1 and 1 in 2010:Q2. However, the estimation results are robust to changing the definitions of the dummy variables to match the end-of-quarter situation. 23 ALTERMATT and BAERISWYL (2015) [ Table 4 approximately here]
Bivariate Results: NEER
This section repeats the bivariate analysis using the NEER instead of the REER as the dependent variable. The results are very similar to those presented in the previous subsection.
In other words, using the NEER or REER as the dependent variable does not influence the findings. Capital flows and CHF movements (in nominal or real terms) do not co-move strongly, whereas variables that capture market uncertainty continue to have statistically significant and economically larger coefficients. Table 5 lists the regression results for the long-period sample, where changes in the NEER are sequentially regressed on various explanatory variables. Table 6 lists the results for the shortperiod sample until 2009:Q1. Table 5 shows that the VIX, VSTOXX and short-term interest rate differential between the US dollar and the CHF have some explanatory power in explaining CHF movements. For example, a one-percentage-point increase in the VIX is coincident with a 0.07 percent appreciation of the NEER of the CHF. By contrast, long-term interest rate differentials are statistically insignificant confirming the findings in Table 2 . Table 5 also shows that, overall, capital inflows to Switzerland do not appear to be coincident with a nominal appreciation of the CHF in trade-weighted terms. Among the outflow variables, only private capital outflows and other investment outflows (particularly bank lending outflows) are coincident with a nominal depreciation of the CHF. Similar to the findings in the previous section, a one-percentage-point increase in the net private capital flow-GDP ratio is coincident with a 0.04 percent decrease in the CHF.
[ Table 5 approximately here]
Regarding the short-period sample results, Table 6 confirms the observations made in Table 3 .
After 2009, the relationship between capital flows and the CHF seems to have weakened.
Controlling for the different exchange rate policies implemented by the SNB does not change the results. For space constraints, those regression results are not presented here.
[ Table 6 approximately here]
Comparison with Other Currencies
This Furthermore, for all countries except Switzerland, gross capital inflows and private capital inflows are identical, and private capital outflow series are obtained by deducting reserves from gross capital outflows.
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Data on the NEER and REER are taken from the BIS; they are broad based indices, and in the case of the REER, they are weighted by consumer prices. The interest rate differentials are calculated by using data from the IMF's IFS database. Table 7 presents the results for the REER regressions where interest rate differentials and financial market uncertainty are used as explanatory variables.
[ Table 7 approximately here]
A few interesting observations can be made. Market uncertainty variables, particularly the VIX, seem to have significant explanatory power for various exchange rates. Only the euro and South
African rand are not coincident with market uncertainty variables. The VSTOXX is coincident with most of the currencies. Interestingly, the estimated coefficients are negative for most emerging market economies, such as Brazil and India, and positive for Switzerland, Japan and the US. This finding supports the view that safe haven currencies appreciate with increased financial market uncertainty. This relationship is particularly strong for the Japanese yen: a onepercentage-point increase in the VIX is associated with a 0.28 percent increase in the yen, about four times larger than that in the CHF. By contrast, a one-percentage-point increase in the VIX is associated with a 0.31 percent decline in the Brazilian real and a 0.17 percent decline in the 24 Although this is a less rigorous estimate for private capital flows, the results are expected to be robust.
Turkish lira. This finding confirms the view that emerging markets' currencies are vulnerable during global financial uncertainty. The results of the regressions with capital outflow series as the explanatory variables yield to some counterintuitive findings. For example, gross capital outflows from emerging market economies are coincident with an appreciation of the REER. The estimated coefficient is statistically significant with the expected sign only for the US.
Except for the UK and Japan, net capital flows 25 are not coincident with exchange rate movements. However, for these two countries, the sign is counterintuitive. In other words, statistically, there is no link between net capital flows and exchange rate movements in the sample of countries analyzed here. The results for net private capital flows, however, are different. In three of the four emerging market economies, an increase in net private capital flows is associated with a decrease in the exchange rate. 25 Recall that positive values of net flows are net outflows. Therefore, the expected sign of its coefficient in the regressions is negative.
As expected, net portfolio investment flows are negatively associated with exchange rate movements in emerging market economies. This result confirms earlier findings in the literature, as discussed in section 2. The bivariate regressions show that an increase in net portfolio investment flows is coincident with a decrease in the REER in Brazil, India, Turkey and South Africa; the estimated coefficients, which range between -0.24 and -1.69, are all statistically significant and economically relevant. By contrast, for advanced economies or safe haven currencies, net portfolio investment flows do not appear to be important in explaining the movements of the REER. Among these economies, the estimated coefficient is statistically significant for Japan and the US, although the sign is counterintuitive in both cases.
[ Table 8 approximately here]
Conclusion
This paper analyzes the relationship between the movements of a safe haven currency, the CHF, The paper also provides empirical evidence that factors other than capital flows were coincident with the appreciation of the CHF during the euro area sovereign debt crisis. In particular, financial market uncertainty variables are found to be persistently co-moving with the CHF movements.
One should be cautious in interpreting these results. First, the analysis does not address the endogeneity problem that current and expected exchange rates also affect capital flows. It merely studies the role of capital flows in explaining the REER. Second, the analysis cannot conclusively show a causality relationship between the two variables but merely provides an indication that co-movement of capital flows and exchange rates might possibly be identified.
Third, as Switzerland is a financial center with deep markets and as cross-border transactions can take place in currencies other than the CHF, the possibility of a link between capital flows and the exchange rate of the CHF as a safe haven currency may be weakened.
Even when the possible shortcomings of this study are considered, statistical evidence that capital flows drive the movements of the CHF remains lacking. Findings of this study suggest that the appreciation of the CHF may have been due to a mechanism other than higher capital (in)flows during the recent global turmoil. This is a topic for further research. 
APPENDIX A
Gross capital outflows
Net acquisition of financial assets, i.e., net changes in financial assets held abroad. Positive values indicate an increase in foreign assets.
Gross capital inflows
Net incurrence of liabilities, i.e., net changes in liabilities toward nonresidents. Positive values indicate an increase in foreign liabilities.
Net capital flows
Difference between gross capital outflows and gross capital inflows. Also called net lending/net borrowing. Positive values indicate net capital outflows.
Private capital flows versus public capital flows
Gross capital flows consist of private capital flows and public capital flows. Public capital flows are defined as flows that go to or emanate from the public sector, while private capital flows are defined as the residual. In particular, reserve accumulation by central banks is included in public capital flows. Private capital flows shown in this paper are the author's own calculations based on balance of payments statistics.
Components/categories of capital flows
Direct investment
Cross-border investment associated with a resident in one economy having control or a significant degree of influence on the management of an enterprise that resides in another economy. This refers to ownership of at least 10 percent of the voting stock of a crossborder company, or the establishment of a subsidiary or branch.
-Equity capital Exceptional dividend payments, contributions to cover losses made to direct investment enterprises -Reinvested earnings Direct investor's share of the retained earnings or net savings of the direct investment enterprise. Can be negative if losses are incurred by the direct investment enterprise or if dividends payable in a period are larger than net earnings for that period -Debt instruments Loans with equity characteristics granted to direct investment enterprises
Portfolio investment
Cross-border transactions and positions involving debt or equity securities, other than those included in direct investment or reserve assets.
-Debt securities Money market instruments, bonds -Equity securities Shares, collective investment schemes
Other investment
Residual category that includes positions and transactions other than those included in direct investment, portfolio investment, financial derivatives, and reserve assets -Bank lending Currency, deposits, and loans by banks. Interbank lending operations, lending to customers, mortgage claims, and precious metal claims by deposit including institutions other than central banks -Other sectors lending Currency, deposits, and loans by other financial corporations, nonfinancial corporations, households, and money market funds
Reserve assets
External assets that are readily available to and controlled by monetary authorities for financing needs with respect to balance of payments, for intervention in exchange markets aimed at influencing the currency exchange rate, and for other related purposes. Such assets include changes in gold holdings, foreign exchange holdings, a reserve position in the IMF, and international payment instruments (SDRs)
-Foreign currency investment Changes in foreign exchange holdings
Derivatives
Net payments received for derivatives. This category is identified separately from the other categories because it relates to the transfer of risk rather than the supply of funds or other resources. 
REER
The real effective exchange rate (REER) based on a broad basket and deflated by relative consumer prices. Quarterly average values are used in the empirical analysis.
Source: BIS
NEER
The nominal effective exchange rate (NEER) based on a broad basket. Quarterly average values are used in the empirical analysis.
Source: BIS
VIX
The VIX is the market volatility index of the Chicago Board Options Exchange (CBOE). It is a measure of the market expectations of near-term volatility based on S&P 500 Index option prices. High VIX values indicate that investors see significant risk that the US financial markets will move sharply, either downward or upward. The empirical analysis uses average VIX values during each quarter.
Source: Datastream
VSTOXX
The VSTOXX is the European volatility index. It is a measure of the market expectations of near-term volatility based on STOXX 50 option prices. High VSTOXX values indicate that investors see significant risk that the European financial markets will move sharply, either downward or upward. The empirical analysis uses average VSTOXX values during each quarter.
Source: Datastream
Long-term interest rate differential between the US and Switzerland
Yield on 10-year US federal government security (not inflation adjusted) minus yield on Swiss Confederation 10-year bond yield (not inflation adjusted).
Source: Thomson Reuters Datastream
Long-term interest rate differential between the euro area governments and Switzerland
Euro area 10-year government bond yield minus Swiss Confederation 10-year bond yield (not inflation adjusted) where euro area yields are weighted averages of national government bond yields and where the weights are the nominal outstanding amounts of government bonds.
Source: Thomason Reuters Datastream
Short-term interest rate differential between the US and Switzerland
Money market spreads for short-term (3 month) interest rates for the US and for Switzerland
Source: Bloomberg
Short-term interest rate differential between the euro area and Switzerland
Money market spreads for short-term (3 month) interest rates for the euro area and Switzerland Note: The figure is inspired by . The real effective exchange rate (REER) of the Swiss franc is based on a broad basket and the CPI. An increase indicates an appreciation of the Swiss franc. Monthly averages are depicted. January 2000 = 100. Shaded columns denote periods of heightened volatility in European financial markets (i.e., regional turmoil) based on Europe's perceived volatility index, the VSTOXX. The periods of regional turmoil are identified following DE BOCK and DE CARVALHO FILHO (2015) . At the start of these periods, the VSTOXX is 10 percentage points higher than its average value during the previous 60 days. The three months following the start dates are shaded in the figure. The vertical line at September 2011 denotes the time when the exchange rate floor of 1 euro = 1.20 CHF was introduced by the Swiss National Bank. The vertical line at January 2015 denotes the time when the exchange rate floor was discontinued. 
